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DETAILED ACTION 

Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter, which the applicant regards as his invention. 

1 . Claims 12-18 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject matter, 
which was not described in the specification in such a way as to reasonably convey to 
one skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. There is no description in the specification as 
originally filed of "an attack barrier layer formed between the second plug and the 
conductive patterns removes a gap formed when the second contact hole is formed". 
There is only seen description of "an attack barrier layer formed between the second 
plug and the conductive patterns removes a gap which occurred during the cleaning 
process", which is recited on page 21 , lines 4-5 
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2. Claims 12-18 are rejected under 35 U.S.C. 112, first paragraph, because the 
specification, while being enabling for "an attack barrier layer formed the second plug 
and the conductive patterns removes a gap which occurred during the cleaning 
process", does not reasonably provide enablement for of "an attack barrier layer formed 
between the second plug and the conductive patterns removes a gap formed when the 
second contact hole is formed". 

The specification does not enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make the invention commensurate 
in scope with these claims. There is no description of "an attack barrier layer formed 
between the second plug and the conductive patterns removes a gap formed when the 
second contact hole is formed" discussed above and therefore insufficient guidance to 
enable one of ordinary skill in the art to determine suitable process to achieve the 
instant application. 

3. Claims 12-18 rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claim 12 recites the limitation "an attack barrier layer formed between the second 
plug and the conductive patterns removes a gap formed when the second contact hole 
is formed"; the attack barrier layer being formed over a resulting structure. 
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However, drawings 3A, 3B, 3C, and 3D clearly show that the attack barrier layer 31 
removes gaps A formed before the second contact hole 30 is formed. Page 6, lines 2-4 
of Applicant's Specification recites that these gaps are the result of a partial loss of an 
upper portion of the oxide layer by the cleaning process, this attack barrier layer fills in 
the gap portions that were lost during the cleaning process that was done prior to the 
formation of the second contact hole. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-11, 31 , 32, and 36 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Applicant's Admitted Prior Art (herein referred to as AAPA) in view of 
Tran, US Patent 5,942,801. 

5. Regarding claim 1 , AAPA discloses a method for fabricating a semiconductor 
device, comprising the steps of forming an etch stop layer S having a multi-layer 
structure along a profile containing conductive patterns G formed on a substrate, 
etching selectively a first inter-layer insulation layer 14 deposited on the etch stop layer 
and the etch stop layer to form a first contact hole exposing a surface of the substrate 
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allocated between the conductive patterns (Figure 1A), forming a first plug 17 by 
depositing a conductive layer on an entire surface of the resulting structure containing 
the first contact hole and planarizing the conductive layer, the first inter-layer insulation 
layer and the etch stop layer at the same plane level of the conductive patterns (Figure 
1B), performing a cleaning process to remove remnants from the planarization process 
(page 5, lines 6-19), etching selectively a second inter-layer insulation layer 18 
deposited along a profile containing the first plug to form a second contact hole 
exposing the first plug (Figure 1C); and forming a second plug electrically connected to 
the first plug through the second contact hole (Figure 1 D). 

AAPA fails to teach forming an attack barrier layer above the etch stop layer 
exposed by the second contact hole, wherein the attack barrier layer removes a gap 
formed when the second contact hole is formed. 

Tran teaches forming an attack barrier layer 67 above the etch stop layer 63, 64 
exposed by the second contact hole, wherein a lost portion of the etch stop layer is filled 
with a portion of the attack barrier layer (figure 6 and column 6, lines 37-40) because 
the barrier layer serves as an adhesion promoter for the conductive plug material to be 
added and prevents the reaction of the conductive plug and the semiconductor layers. 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Tran with that of AAPA because the barrier layer serves as an 
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adhesion promoter for the conductive plug material to be added and prevents the 
reaction of the conductive plug and the semiconductor layers. 

6. Regarding claim 2, AAPA teaches the multilayer structure of the etch stop layer 
includes nitride layers as top and bottom most layers and at least one insulating 
material-based layer being disposed between the nitride layer and having a lower 
dielectric constant than those of the nitride layers (page 2, line 22). 

7. Regarding claim 3, AAPA teaches the first inter-layer insulation layer and the 
etch stop layer disposed on an upper surface of each conductive pattern are etched by 
performing one of a plasma etching process with use of a mask opening only a cell 
region and a CMP process prior to the step of performing the SAC etching process for 
forming the first contact hole (page 4, lines 1-25). 

8. Regarding claim 4, AAPA and Tran fail to teach the thickness of the first inter 
layer insulation layer and the etch stop layer disposed on each conductive pattern 
ranges from about 500 Angstroms to about 1500 Angstroms. However, given the 
teaching of the references, it would have been obvious to determine the optimum 
thickness of the semiconductor layers involved See In re Aller, Lacey, and Hall (10 
USPQ 23 3-237) "It is not inventive to discover optimum or workable ranges by routine 
experimentation. Note that the specification contains no disclosure of ether the critical 
nature of the claimed ranges or any unexpected results arising therefrom. Where 
patentability is said to be based upon particular chosen dimensions or upon another 
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variable recited in a claim, the Applicant must show that tile chosen dimensions are 
critical. In re Woodruff , 919f.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Any differences in the claimed invention and the prior art may be expected to 
result in some differences in properties. The issue is whether the properties differ to 
such an extent that the difference is really unexpected. In re Merck & Co., 800 F.2d 
1091 , 231 USPQ 375 (Fed. Cir. 1986). Appellants have the burden of explaining the 
data in any declaration they proffer as evidence of non-obviousness. Ex parte Ishizaka, 
24 USPQ2d 1621, 1624 (Bd. Pat. App. & Inter. 1992). 

An Affidavit or declaration under 37 CFR 1 .1 32 must compare the claimed 
subject matter with the closest prior art to be effective to rebut a prima facie case of 
obviousness. In re Burckel, 592 F.2d 1175, 201 USPQ 67 (CCPA 1979). 

9. Regarding claim 5, Tran teaches after the step of performing the cleaning 
process, the attack barrier layer 67 is deposited on an entire surface of the profile 
containing the first plug (column 6, lines 28 and 37-40). 

1 0. Regarding claim 6, Tran teaches after the step of forming the second contact 
hole, the attack barrier layer is formed along a profile containing the second contact 
hole (figure 6). 
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1 1 . Regarding claim 7, Tran teaches the attack barrier layer is a nitride-based layer 
(column 6, line 43). 

12. Regarding claim 8, AAPA and Tran fail to teach the attack barrier layer has a 
thickness ranging from about 50 A to about 500 A . However, given the teaching of the 
references, it would have been obvious to determine the optimum thickness of the 
semiconductor layers involved See In re Alter, Lacey, and Hall (10 USPQ 23 3-237) "It 
is not inventive to discover optimum or workable ranges by routine experimentation. 
Note that the specification contains no disclosure of ether the critical nature of the 
claimed ranges or any unexpected results arising therefrom. Where patentability is said 
to be based upon particular chosen dimensions or upon another variable recited in a 
claim, the Applicant must show that tile chosen dimensions are critical. In re Woodruff . 
91 9 f. 2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Any differences in the claimed invention and the prior art may be expected to 
result in some differences in properties. The issue is whether the properties differ to 
such an extent that the difference is really unexpected. In re Merck & Co., 800 F.2d 
1091, 231 USPQ 375 (Fed. Cir. 1986). Appellants have the burden of explaining the 
data in any declaration they proffer as evidence of non-obviousness. Ex parte Ishizaka, 
24 USPQ2d 1621, 1624 (Bd. Pat. App. & Inter. 1992). 



Application/Control Number: 10/750,001 Page 9 

Art Unit: 2823 

An Affidavit or declaration under 37 CFR 1 .1 32 must compare the claimed 
subject matter with the closest prior art to be effective to rebut a prima facie case of 
obviousness. In re Burckel, 592 F.2d 1 1 75, 201 USPQ 67 (CCPA 1 979). 

Regarding claim 9, AAPA teaches the insulating material-based layer having a 
lower dielectric constant than those of the nitride layers uses one of an oxide-based 
layer, an aluminum oxide (Al 2 0 3 ) layer and a tantalum oxynitride (TaON) layer (page 2, 
line 22). 

Regarding claim 10, AAPA teaches the cleaning process uses a cleaning 
solution of hydrofluoric acid (HF) or buffered oxide etchant (BOE) (page 5, lines 19). 

Regarding claim 1 1 , AAPA teaches the conductive pattern G is a gate electrode 
pattern and the second plug 22 is a storage node contact plug (page 2, line 26 and 
page 8, line 9). 

Regarding claim 31 , AAPA teaches the second inter-layer insulation layer has a 
flow-fill property (page 4, line 22 to page 5, line 11). 

Regarding claim 32, AAPA teaches the second inter-layer insulation layer is 
made of an oxide-based material selected from a group consisting of advanced 
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planarization layer (APL), spin on dielectric (SOD), spin on glass (SOG) and 
borophosphosilicate glass (BPSG) (page 4, line 22 to page 5, line 11). 



Regarding claim 36, AAPA and Tran fail to teach the second inter-layer insulation 
layer has a thickness ranging from about 1000 A to about 8000 Angstroms. However, 
given the teaching of the references, it would have been obvious to determine the 
optimum thickness of the semiconductor layers involved See In re Alter, Lacey, and Hall 
(10 USPQ 23 3-237) "It is not inventive to discover optimum or workable ranges by 
routine experimentation. Note that the specification contains no disclosure of ether the 
critical nature of the claimed ranges or any unexpected results arising therefrom. Where 
patentability is said to be based upon particular chosen dimensions or upon another 
variable recited in a claim, the Applicant must show that tile chosen dimensions are 
critical. In re Woodruff . 919 f.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Any differences in the claimed invention and the prior art may be expected to 
result in some differences in properties. The issue is whether the properties differ to 
such an extent that the difference is really unexpected. In re Merck & Co., 800 F.2d 
1091, 231 USPQ 375 (Fed. Cir. 1986). Appellants have the burden of explaining the 
data in any declaration they proffer as evidence of non-obviousness. Ex parte Ishizaka, 
24 USPQ2d 1621 , 1624 (Bd. Pat. App. & Inter. 1992). 
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An Affidavit or declaration under 37 CFR 1 .132 must compare the claimed 
subject matter with the closest prior art to be effective to rebut a prima facie case of 
obviousness. In re Burckel, 592 F.2d 1 1 75, 201 USPQ 67 (CCPA 1 979). 

Claims 21-29 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
AAPA (herein referred to as "AAPA") in view of Jiang, US Patent Application Publication 
2002/0055256. 

Regarding claim 21, AAPA discloses a method for fabricating a semiconductor 
device, comprising the steps of forming an etch stop layer S having a multi-layer 
structure along a profile containing conductive patterns G formed on a substrate (Figure 
1A), etching selectively a first inter-layer insulation layer 14 deposited on the etch stop 
layer and the etch stop layer to form a first contact hole exposing a surface of the 
substrate allocated between the conductive patterns (Figure 1 A), forming a first plug 17 
by depositing a conductive layer on an entire surface of a structure containing the first 
contact hole and planarizing the conductive layer, the first inter-layer insulation layer 
and the etch stop layer at the same plane level of the conductive patterns and the first 
inter-layer insulation layer by employing a CMP process, performing a cleaning process 
to remove remnants from the planarizing process (page 5, lines 6-19) and etching 
selectively a second inter-layer insulation layer deposited on the resulting structure 
including the first plug to form a second contact hole exposing the first plug (Figure 1 C), 
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AAPA fails to teach forming an attack barrier layer along a profile containing the 
second contact hole, removing the attack barrier layer disposed at a bottom surface of 
the second contact hole through an etch-back process and forming a second plug 
electrically connected to the first plug through the second contact hole, wherein an 
attack barrier layer formed between the second plug and the conductive pattern 
removes a gap formed when the second contact hole is formed. 

Jiang teaches forming an attack barrier layer 110 along a profile containing the 
second contact hole (figure 3A), removing the attack barrier layer disposed at a bottom 
surface of the second contact hole through an etch-back process (figure 3C) and 
forming a second plug 114 electrically connected to the first plug 105 through the 
second contact hole, wherein an attack barrier layer formed between the second plug 
and the conductive pattern removes a gap formed when the second contact hole is 
formed (figure 3D) because the attack barrier layer, or dielectric liner, smoothes the 
sidewalls of the trench, thereby filling in the gaps from the roughened surface of the 
trench sidewall from the etching to form said trench. The advantage of this dielectric thin 
film is to repair the rough sidewall to reduce the copper line resitivity, thereby making 
the flow of electricity easier in the semiconductor device. 

It would be obvious to one of ordinary skill in the art at the time of the invention to 
combine the teachings of Jiang with that of AAPA because the attack barrier layer, or 
dielectric liner, smoothes the sidewalls of the trench, thereby filling in the gaps from the 
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roughened surface of the trench sidewall from the etching to form said trench. The 
advantage of this dielectric thin film is to repair the rough sidewall to reduce the copper 
line resitivity, thereby making the flow of electricity easier in the semiconductor device. 

Regarding claim 22, AAPA teaches the multi-layer structure of the etch stop layer 
includes nitride layers as top and bottom most layers and at least one insulating 
material-based layer being disposed between the nitride layers and having a lower 
dielectric constant than those of the nitride layers (page 2, line 22). 

Regarding claim 23, AAPA teaches the first inter-layer insulation layer and the 
etch stop layer disposed on an upper surface of each conductive pattern are etched by 
performing one of a plasma etching process with use of a mask opening only a cell 
region and a CMP process prior to the step of performing the SAC etching process for 
forming the first contact hole (page 4, lines 1-25). 

Regarding claim 24, AAPA and Jiang fail to teach the thickness of the first inter- 
layer insulation layer and the etch stop layer disposed on each conductive pattern 
preferably ranges from about 500 Angstroms to about 1 500 Angstroms. However, given 
the teaching of the references, it would have been obvious to determine the optimum 
thickness of the semiconductor layers involved See In re Aller, Lacey, and Hall (10 
USPQ 23 3-237) "It is not inventive to discover optimum or workable ranges by routine 
experimentation. Note that the specification contains no disclosure of ether the critical 
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nature of the claimed ranges or any unexpected results arising therefrom. Where 
patentability is said to be based upon particular chosen dimensions or upon another 
variable recited in a claim, the Applicant must show that tile chosen dimensions are 
critical. In re Woodruff . 919 f.2d 1575, 1578, 16 USPQ2d 1934, 1936 (Fed. Cir. 1990). 

Any differences in the claimed invention and the prior art may be expected to 
result in some differences in properties. The issue is whether the properties differ to 
such an extent that the difference is really unexpected. In re Merck & Co., 800 F.2d 
1091, 231 USPQ 375 (Fed. Cir. 1986). Appellants have the burden of explaining the 
data in any declaration they proffer as evidence of non-obviousness. Ex parte Ishizaka, 
24 USPQ2d 1621, 1624 (Bd. Pat. App. & Inter. 1992). 

An Affidavit or declaration under 37 CFR 1.132 must compare the claimed 
subject matter with the closest prior art to be effective to rebut a prima facie case of 
obviousness. In re Burckel, 592 F.2d 1175, 201 USPQ 67 (CCPA 1979). 

Regarding claim 25, Jiang teaches the attack barrier layer is a nitride-based layer 

[0025]. 

Regarding claim 26, Jiang teaches the attack barrier layer has a thickness 
ranging from about 50 A to about 500 A [0019]. 
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Regarding claim 27, AAPA teaches the insulating material-based layer having a 
lower dielectric constant than those of the nitride layers uses one of an oxide-based 
layer, an Al 2 0 3 layer and a TaON layer (page 2, line 22). 

Regarding claim 28, AAPA teaches the cleaning process uses a cleaning 
solution of HF or BOE (page 5, line 9). 

Regarding claim 29, AAPA teaches the conductive pattern S is a gate electrode 
pattern and the second plug 22 is a storage node contact plug (page 2, line 26 and 
page 8, line 9). 

Response to Arguments 

Applicant's arguments with respect to claims 1-29, 31 , 32, and 36 have been 
considered but are moot in view of the new ground(s) of rejection. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US Patent 6,852,592, issued to Lee et al, discloses methods for 
fabricating semiconductor devices. 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Quovaunda Jefferson whose telephone number is 571- 
272-5051. The examiner can normally be reached on Monday through Friday, 8AM to 
4:30PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





